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1
SPINNING PROCESSING METHOD AND
ROTOR SHAFT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. National stage application of
International Application No. PCT/JP2011/065325, filed Jul.
5, 2011, which claims priority claims priority under to Japa-
nese Patent Application No. 2011-142586, filed in Japan on
Jun. 28, 2011, the entire contents of which is hereby incor-
porated by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a spinning processing
method for processing cylindrical parts such as a motor rotor,
a clutch drum, or the like, and a rotor shaft.

2. Background Information

Generally, cylindrical parts such as a motor rotor, a clutch
drum, or the like are manufactured according to the forging-
cutting method. Also, when manufacturing cylindrical parts
by employing the spinning processing method, the splitting
apart method of using one piece of a disc-shaped sheet as the
working material, dividing the peripheral edge of this sheet
into two in its thickness direction, and splitting apart this
divided material has been adapted (e.g., refer to Japanese
Patent No. 4123705).

Here, “spinning process” refers to a plastic process
method, which carries out a molding by pressing a sheet-
shaped material (a blank) in a rotating die (a mandrel) using a
processing roller or a spatula.

SUMMARY

However, the conventional spinning processing method
was a splitting apart method of dividing the peripheral edge of
a sheet into two in the thickness direction and splitting apart
this divided material. Consequently, there was a problem of
the process being difficult when processing cylindrical parts
that have an unbalanced sheet thickness and volume.

The present invention was developed in view of the prob-
lem described above, and one object is to provide a spinning
processing method capable of making the process easy even
for cylindrical parts that have an unbalanced sheet thickness
and volume.

In order to achieve the object described above, the present
invention provides a material joining step, a material separa-
tion and deformation step, and a cylinder forming step to a
spinning processing method for processing cylindrical parts.
The material joining step aligns and joins the sheet surfaces of
atleast two sheets of metal plates. The material separation and
deformation step rotates the metal plate by rotating a shaft
that is perpendicular to the surface of the sheet material and
carries out separation and deformation by applying force at
the coupling position on the periphery of at least two sheets of
metal plates that have been joined. The cylinder forming step
applies force to at least one sheet of metal plate and forms a
cylinder along the rotating shaft.

Consequently, cylindrical parts are manufactured through
the steps, including material joining step—>material separa-
tion and deformation step—cylinder forming step. Namely,
cylindrical parts are manufactured according to the separa-
tion and deformation method that carries out a deformation
by applying force at the coupling position on the periphery of
at least two sheets of metal plates that have been joined from
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among the spinning processing method instead of the split-
ting apart method that divides and splits apart the peripheral
edge part of one sheet of a disc-shaped sheet material into two
in the thickness direction. Therefore, the volume distribution
in the shape of the finished product is taken into consideration
in deciding the sheet thickness and shape of at least two metal
plates that are the working materials and the surfaces of the
decided metal plates are aligned and joined in advance. Con-
sequently, even cylindrical parts that have an unbalanced
sheet thickness and volume can be handled with easy process.
As aresult, the process is made easy even for cylindrical parts
that have an unbalanced sheet thickness and volume.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings, which form a part
of this original disclosure, the drawings will be briefly
described.

FIG. 11is a cross sectional view showing a motor and clutch
unit of a hybrid vehicle that employed a rotor shaft manufac-
tured according to the laminate spinning processing method
in the first embodiment.

FIG. 2 is a cross sectional view showing a rotor shaft
manufactured according to the laminate spinning processing
method in the first embodiment.

FIG. 3 is a step explanatory drawing showing the joining
material (a) in the material joining step and the completed
product shape (b) of a rotor shaft in the laminate spinning
processing method of the first embodiment.

FIG. 4 is a step explanatory drawing showing the separa-
tion and deformation material in the material separation and
deformation step in the laminate spinning processing method
of the first embodiment.

FIG. 5 is a step explanatory drawing showing the cylinder
forming material in the cylinder forming step in the laminate
spinning processing method of the first embodiment.

FIG. 6 is a step explanatory drawing showing the splitting
apart material in the splitting apart step in the laminate spin-
ning processing method of the first embodiment.

FIG. 7 is a drawing showing the aluminum layer forming
material in the aluminum layer forming step in the laminate
spinning processing method of the first embodiment.

FIG. 8 is a schematic cross sectional view showing the
completed product shape of a rotor shaft that was processed
according to the forging-cutting method in Comparative
Example 1.

FIG. 9 is an explanatory drawing showing a material in the
split-apart state obtained according to the splitting apart
method in Comparative Example 2.

FIG. 10 is a drawing showing an example of cylindrical
parts manufactured according to the spinning processing
method in the first embodiment wherein the completed prod-
uct shape has an unbalanced volume.

FIG. 11 is an explanatory drawing of the basic step that
shows the joining material (a) in the material joining step and
the separation and deformation material (b) in the material
separation and deformation step in the spinning processing
method of the first embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Selected embodiments for realizing the spinning process-
ing method and the rotor shaft according to the present inven-
tion will be explained below based on the embodiment shown
in the figures.
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The laminate spinning processing method in a first
embodiment will be explained by separating into the expla-
nation of “configuration of the motor and clutch unit,” “step in
the laminate spinning processing method,” “problems in the
method of the comparative examples,” “basic step and func-
tions of the laminate spinning processing method,” “functions
according to the laminate spinning processing method,” and
“effects of the laminate spinning processing method in the
first embodiment.”

Configuration of the Motor and Clutch Unit

FIG. 1is a cross sectional view showing a motor and clutch
unit of a hybrid vehicle that employed a rotor shaft manufac-
tured according to the laminate spinning processing method
in the first embodiment. FIG. 2 is a cross sectional view
showing a rotor shaft. The configuration of the motor and
clutch unit will be explained below based on FIG. 1 and FIG.
2.

The motor and clutch unit M & C/U of a hybrid vehicle
comprises a unit case 1, an engine shaft 2, a clutch hub 3, a
multiple-disc dry clutch EC, arotor shaft 4 (cylindrical parts),
a transmission shaft 5, a motor/generator M/G, and a clutch
actuator 6 as shown in FIG. 1.

The motor and clutch unit M & C/U is interposed between
the engine Eng, not shown in the figure, and the belt-type
variable transmission CVT, not shown in the figure; the motor
and clutch unit is a hybrid drive unit built-in with a multiple-
disc dry clutch EC that disconnects the connection to the
engine Eng and the motor/generator M/G.

Namely, when the multiple-disc dry clutch EC is released,
the motor/generator M/G and the transmission shaft 5 are
connected through the rotor shaft 4. With this release of the
clutch, the vehicle is set to the “electric vehicle driving mode”
that has only the motor/generator M/G as the drive source.

And then, when the multiple-disc dry clutch EC is oper-
ated, the engine Eng and the rotor shaft 4 are connected
through the engine shaft 2, the clutch hub 3 and the multiple-
disc dry clutch EC. This operation of the clutch sets the
vehicle in the “hybrid vehicle driving mode” that has the
motor/generator M/G and the engine Eng as the drive source.

The multiple-disc dry clutch EC is configured by alter-
nately arranging a drive plate 11, which is fitted to a clutch
hub 3, and a driven plate 12, which is fitted to a rotor shaft 4
as shown in FIG. 1. This multiple-disc dry clutch EC is a
normal open clutch and operates by a clutch oil pressure being
fed to the clutch actuator 6. The clutch actuator 6 comprises a
piston 13, aneedle bearing 14, a piston arm 15 that penetrates
the rotor shaft 4 at a plurality of spots, a return spring 16, an
arm press-in plate 17, and a bellows elastic support member
18.

The motor/generator M/G is a synchronizing AC motor and
comprises a rotor 21 that is fixed to the peripheral surface of
the rotor shaft 4 and a permanent magnet 22 that is embedded
in the rotor 21 as shown in FIG. 1. Also, the motor/generator
has a stator 23 that is fixed to the unit case 1 and arranged on
the rotor 21 through the medium of an air gap and a stator coil
24 that is wound on the stator 23.

The rotor shaft 4 comprises a cylindrical drum 41 that is
parallel along the central rotating shaft CL and a partition wall
42 that extends inward in a radial direction that is orthogonal
to the central rotating shaft CL from the center position on the
interior of the cylindrical drum 41 as shown in FIG. 2. The
cylindrical drum 41 is divided into the clutch part 414 that is
arranged therein with a multiple-disc dry clutch EC and the
actuator part 415 that is arranged therein with a clutch actua-
tor 6 by interposing the partition wall 42. And then, the
cylindrical drum 41 is made into an unbalanced shape
wherein the volume, including the thickness and the length, of
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the clutch part 41a formed on the interior with a tooth spline
41c is larger than that of the actuator part 415.

The rotor 21 of the motor/generator M/G is fixed to the
rotor shaft 4 in the peripheral surface area that extends over to
the clutch part 41a and the actuator part 415 of the cylindrical
drum 41 (functions as a component of the motor rotor) as
shown in FIG. 1. And then, a driven plate 12 is fitted to the
tooth spline 41c¢ that is formed on the interior of the clutch part
41a of the cylindrical drum 41 (functions as a component of
the clutch drum). Furthermore, a through hole 43 for the
piston arm 15 of the clutch actuator 6 is formed in the partition
wall 42.

Furthermore, the rotor shaft 4 has a function of partitioning
into three spaces, which are the wet space for arranging the
clutch actuator 6, the first dry space for arranging the mul-
tiple-disc dry clutch EC, and the second dry space for arrang-
ing the motor/generator M/G as shown in FIG. 1.

Each Step in the Laminate Spinning Processing Method

FIGS. 3 to 7 are figures showing each of the steps in the
laminate spinning processing method of the first embodi-
ment. Below, each step in the laminate spinning processing
method for processing a rotor shaft 4 in the first embodiment
will be explained based on FIGS. 3 to 7.

Material Joining Step

The material joining step is a step of aligning one sheet of
the second metal plate 40¢ wherein the raw material varies
from the first metal plate 40a, 405 between the two sheets of
the first metal plates 40a, 405 wherein the sheet thickness
varies, and of joining them by welding as shown in part (a) of
FIG. 3. The first metal plates 40a, 405 are steel sheets that use
ageneric structural carbon steel or the like as the raw material.
The second metal plate 40c¢ is an aluminum sheet that uses an
aluminum alloy or the like as the raw material.

The sheet thickness and shape of the two sheets of the first
metal plates 40a, 405 are decided by giving consideration to
the distribution of the volume such as the sheet thickness, the
shape, or the like of the finished product of the rotor shaft 4
shown in part (b) of FIG. 3. Namely, the volume distribution
of the rotor shaft 4 has a relationship of the clutch part 41a
(large volume)>the actuator part 415 (small volume). There-
fore, the sheet thickness d1 of the first metal plate 40a is made
thin and the sheet thickness d2 (>d1) of the first metal plate
405 is made thicker than that of the first metal plate 40a so as
to correspond with the volume distribution. The structure of
the finished product of the rotor shaft 4 varies from the struc-
ture of the finished product obtained in the forging-cutting
method in that it has a structure wherein an aluminum layer is
superimposed on the steel sheet material, which is the pri-
mary structure, as shown in part (b) of FIG. 3.

As the welding method for joining the second metal plate
40c¢ between the first metal plates 40a, 405, penetration weld-
ing according to EBW (abbreviation for Electron Beam Weld-
ing), laser welding, or the like or resistance welding accord-
ing to CDW (abbreviation for Capacitor discharge welding),
seam welding, or the like is employed. The area of the center
of rotation that excludes the area for applying the separation
and deformation processing (the joined area in the finished
product) is joined according to penetration welding or resis-
tance welding.

The center of rotation (the section that becomes the parti-
tion wall 42) of the sheet materials 40a, 405, and 40c¢ thathave
been joined is held firmly with the die to transmit a rotary
drive force at the time of the laminate spinning process.
Therefore, the joints of the sheet materials 40a, 405, and 40¢
do not become separated in the separation and deformation
process of the steel sheet material or the splitting apart pro-
cess of the aluminum sheet material.
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Material Separation and Deformation Step

The material separation and deformation step applies
forces F, F to the coupling positions on the periphery of the
two sheets of the first metal plates 40a, 405 arranged on both
sides of and joined to the second metal plate 40¢ as shown in
FIG. 4. Therefore, it is a step of separating and deforming the
two sheets of the first metal plates 40a, 405 arranged on both
sides of the one piece of the second metal plate 40c arranged
at the center.

Namely, the material separation and deformation step var-
ies from the splitting apart method and is a step of separating
the two sheets of the first metal plates 40a, 405 from the
second metal plate 40c¢, which is the one piece of aluminum
sheet material arranged at the center, and simply curving the
first metal plates 40a, 405, which are steel sheet material,
outward.

Cylinder Forming Step

The cylinder forming step is a step that applies force to the
two sheets of the first metal plates 40a, 405 arranged on both
sides with a pressure roller and forms a cylinder along the
rotating shaft CL as shown in FIG. 5.

Namely, the cylinder forming step is a step of forming the
primary structural part of the rotary shaft 4 by molding the
deformed first metal plates 40a, 405 of a steel sheet material
according to spinning process.

Splitting Apart Step

The splitting apart step is a step of dividing the peripheral
edge of the one sheet of the second metal plate 40c¢ arranged
at the center into two in the thickness direction after the
cylinder forming step and splitting apart the aluminum mate-
rial that was divided into two according to the splitting apart
method as shown in FIG. 6.

Namely, the splitting apart step is a step of carrying out a
molding by applying the “splitting apart method” on an alu-
minum sheet material wherein the hardness is less than that of
the steel sheet material and is easier to mold.

Aluminum Layer Forming Step (Second Metal Layer
Forming Step)

The aluminum layer forming step is a step of forming an
aluminum layer on a steel sheet cylindrical surface along the
rotating shaft CL by applying force to the second metal plate
40c¢ that was split apart with a pressure roller as shown in FIG.
7.

Namely, the aluminum layer forming step is a step of
forming a flat aluminum layer on the periphery of a finished
product.

Problems in the Method of the Comparison Examples

Generally, cylindrical parts such as a motor roller, a clutch
drum, or the like are manufactured according to the forging-
cutting method (Comparative Example 1) as shown in FIG. 8.

However, in the case of the forging-cutting method in
Comparative Example 1, the parts are made thick, which is
inconvenient from the standpoint of the weight. Also, it
requires many man-hours and is inconvenient from the stand-
point of the cost. In addition, the usable material is limited to
only one kind.

Also, cylindrical parts such as a motor rotor, a clutch drum,
or the like are manufactured by employing a spinning process
that is advantageous from the standpoint of the weight and the
cost in comparison to the forging-cutting method. When car-
rying out the manufacture by employing this spinning pro-
cess, the splitting apart method (Comparative Example 2) is
employed as shown in FIG. 9.

However, the splitting apart method is a method that uses
one piece of a disc-shaped sheet as the working material,
divides the peripheral edge of one sheet into two in the thick-
ness direction, and splits apart the material that has been
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divided into two. Therefore, the step is made difficult when
processing the cylindrical parts that have unbalanced sheet
thickness and volume. Namely, when processing the cylin-
drical parts that have unbalanced sheet thickness and volume,
the splitting apart position takes on a position displaced to one
side from the center position of the sheet thickness for split-
ting the sheet thickness into half and there is a tendency for
damage or the like to occur from generation of cracks, con-
centration of stress, or the like during the step of spitting apart
the divided material that has a small sheet thickness.

Also, even in the case of the splitting apart method, the
usable material is limited to one kind due to the use of one
piece of sheet as the working material.

Basic Steps and Functions in the Laminate Spinning Pro-
cessing Method

In the laminate spinning processing method in the first
embodiment, an example for manufacturing a rotor shaft 4
that laminated an aluminum layer on a steel sheet material,
which is the primary structure, by using a raw material with a
triple layer structure of steel sheet material-aluminum sheet
material-steel sheet material was shown. Here, the basic steps
and the functions in a spinning processing method that
excludes the lamination of the aluminum layer will be
explained.

The spinning processing method according to the basic
step is for manufacturing cylindrical parts by using a raw
material with, for example, a double layer structure of steel
sheet material-steel sheet material and is provided with a
material joining step, a material separation and deformation
step, and a cylinder forming step.

In the material joining step, the sheet surfaces of the two
sheets of the metal plates 404, 40e are aligned and joined as
shown in part (a) of FIG. 11. At this time, the sheet thickness
and the shape of the two sheets of the metal plates 40d, 40¢ are
decided by giving consideration to the volume distribution
such as the sheet thickness, shape, or the like of the finished
cylinder parts shown in FIG. 10. Therefore, the sheet thick-
ness of the metal plate 404 is made thin and the sheet thick-
ness of the metal plate 40e is made thick to correspond with
the volume distribution.

In the material separation and deformation step, the metal
plates 40d, 40e are rotated by a rotating shaft perpendicular to
the surface of the sheet material, and separation and defor-
mation are carried out by applying force at the coupling
position on the periphery of the two sheets of the metal plates
40d, 40¢ that have been joined as shown in part (b) of FIG. 11.

The cylinder forming step forms a cylinder along the rotat-
ing shaft by applying force to the two sheets of the metal
plates 40d, 40¢ that have been separated and deformed with a
pressure roller.

The cylindrical parts shown in FIG. 10 is manufactured
through the steps, including material joining step—>material
separation and deformation step—cylinder forming step.

Namely, cylindrical parts are manufactured according to
the separation and deformation method (part (b) of FIG. 11)
that carries out the deformation by applying force at the
coupling position on the periphery of the two sheets of the
metal plates 404, 40¢ that have been joined from among the
spinning processing method instead of the splitting apart
method that divides and splits apart the peripheral edge of the
one piece of a disc-shaped sheet material into two (FIG. 9).

Therefore, the volume distribution of the finished product
shape is given into consideration to decide on the sheet thick-
ness and the shape of the two sheets of the metal plates 404,
40e, which are the working materials, and the surfaces of the
metal plates 40d, 40e are aligned and joined in advance.
Consequently, the process is made easy even for cylindrical
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parts that have an unbalanced sheet thickness and volume like
that shown in FIG. 10. Furthermore, it is possible to use two
kinds of metal materials by varying the kind of material used
for the two sheets of the metal plates, which are the working
materials.

Functions According to the Laminate Spinning Processing
Method

The functions according to the laminate spinning process-
ing method in the first embodiment for manufacturing a rotor
shaft 4 that used a triple layer structure of steel sheet material-
aluminum sheet material-steel sheet material for the material
and laminated and aluminum layer on the steel sheet material,
which is the primary structure, will be explained.

The laminate spinning processing method in the first
embodiment is provided with a material joining step (FIG. 3),
a material separation and deformation step (FIG. 4), a cylin-
der forming step (FIG. 5), a splitting apart step (FIG. 6), and
an aluminum layer forming step (FIG. 7).

Therefore, a rotor shaft 4 wherein an aluminum layer is
superimposed on a steel sheet material, which is the primary
structure, is manufactured as shown in FIG. 7 through the
steps of material joining step—a material separation and
deformation step—cylinder forming step—=splitting apart
step—aluminum layer forming step.

By forming the material into a triple layer structure of steel
sheet material-aluminum sheet material-steel sheet material
as described above, the product structure can be made into a
structure wherein an aluminum is superimposed as a layer on
a structure formed from a steel sheet material, and surface
smoothness in the product can be easily achieved by using an
easily moldable aluminum material as the surface layer.

Also, shielding of alternating field is enabled, magnetic
field leakage is reduced, and motor efficiency can be
enhanced when used as a rotor shaft 4 of a motor generator
M/G by forming an aluminum layer of an aluminum material
on the product surface.

Effects of the Laminate Spinning Processing Method and
the Rotor Shaft in the First Embodiment

The following effects can be obtained from the laminate
spinning processing method and the rotor shaft in the first
embodiment.

(1) A spinning processing method for processing cylindri-
cal parts (rotor shaft 4) is provided with a material joining step
of'aligning the sheet surfaces and joining at least two sheets of
metal plates 40a, 405, 40c (FIG. 3), a material separation and
deformation step of rotating the metal plates 40a, 405, 40c by
a rotating shaft CL that is perpendicular to the surface of the
sheet material and carrying out separation and deformation
by applying force at the coupling position on the periphery of
atleast two sheets of metal plates 40a, 405, 40c that have been
joined (FIG. 4), and

a cylinder forming step of applying force to at least one
piece of metal plates 40a, 405 and forming a cylinder along
the rotating shaft CL. (FIG. 5). Consequently, the process is
made easy even for cylindrical parts (rotor shaft 4) that have
an unbalanced sheet thickness and volume. In addition, the
metal material of the cylindrical parts (rotor shaft 4) is not
restricted to one kind of metal material and various kinds of
metal materials are usable.

(2) The material joining step is a step of aligning and
joining one piece of the second metal plate 40¢ wherein the
material is different from the first metal plates 40a, 405
between the two sheets of the first metal plates 40a, 405, the
material separation and deformation step is a step of separat-
ing and deforming the two sheets of the first metal plates 40a,
405 arranged on both sides of the one piece of the second
metal plate 40c¢ arranged at the center by applying force at the
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coupling position on the periphery of the two sheets of the
first metal plates 40a, 405 arranged on both sides and joined
to the second metal plate 40¢, and the cylinder forming step is
a step of applying force to two sheets of the first metal plates
40a, 405 arranged on both sides and forming a cylinder along
the rotating shaft CL, and furthermore, after the cylinder
forming step, there are a splitting apart step (FIG. 6) of split-
ting apart one piece of the second metal plate 40¢ arranged at
the center according to the splitting apart method, and a
second metal sheet layer-forming step (aluminum layer-
forming step: FIG. 7) of forming a second metal layer on the
surface of the first metal cylinder along the rotating shaft CL.
by applying force to the second metal plate 40¢ that has been
split apart. Consequently, in addition to the effects in (1), it is
possible to manufacture cylindrical parts (rotor shaft 4) that
used a triple structure of first metal plate 40a-second metal
plate 40c-first metal plate 405 as the material, and laminated
a second metal layer on the first metal plate, which is the
primary structure.

(3) The cylindrical parts is a motor rotor (rotor shaft 4) for
supporting the rotor 21 of a motor (motor/generator M/G), the
two sheets of the first metal plates 40a, 405 is a steel sheet
material, the one piece of the second metal plate 40c is an
aluminum sheet material, and the second metal layer forming
step is an aluminum layer forming step (FIG. 7) for forming
an aluminum layer on the cylindrical surface of the steel
cylinder that was formed according to the cylinder forming
step. Consequently, in addition to the effects in (2), shielding
of the alternating field is enabled, magnetic field leakage is
reduced, and the motor efficiency can be enhanced when the
manufactured cylindrical parts is used as the rotor shaft4 of a
motor (motor/generator M/G).

(4) The material joining step is a step of aligning and
joining the surfaces of the two sheets of the metal plates (first
metal plates 40a, 405) wherein the sheet thicknesses d1, d2
vary. Consequently, in addition to the effects in (1)-(3), cylin-
drical parts (rotor shaft 4) that have an unbalanced sheet
thickness and volume can be manufactured easily just by
carrying out separation and deformation by applying force at
the coupling position on the periphery of the two sheets of the
metal plates (first metal plates 40a, 405).

(5) The material joining step is a step of aligning the sur-
faces of multiple metal plates (first metal plates 40a, 405,
second metal plate 40¢) and joining them by welding the part
that is the center of rotation. Consequently, in addition to the
effects in (1)-(4), a plurality of materials that form the manu-
factured cylindrical parts (rotor shaft 4) can be joined firmly
while making the separation and deformation of multiple
metal plates (first metal plates 40a, 405, second metal plate
40c) easy during the process.

(6) It is a rotor shaft 4, which has a cylindrical part (cylin-
drical drum 41) and a partition wall 42 that extends inward in
the radial direction from the interior of the cylindrical part and
supports the rotor 21 of a motor (motor/generator M/G), and
it further has: an aluminum layer that forms the peripheral
surface of the cylindrical part (cylindrical drum 41) where the
rotor 21 of the motor (motor/generator M/G) is supported and
the inside layer of the partition wall 42, and a steel sheet layer
that forms the inner circumferential surface of the cylindrical
part (cylindrical drum 41) and the outside layer of the parti-
tion wall 42. Consequently, shielding of the alternating field is
enabled, magnetic field leakage is reduced, and the motor
efficiency can be enhanced when used as a rotor shatt 4 due to
having an aluminum layer formed on the rotor support surface
of the motor (motor/generator M/G).

A spinning processing method and a rotor shaft in the
present invention were explained above based on the first
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embodiment. However, the specific configuration is not
restricted to this first embodiment; modifications, additions,
or the like in the design are allowed as long as it does not
deviate from the essence of the invention in the claims.

In the first embodiment, an example of aligning and joining
the sheet surfaces of the three sheets of metal plates 40qa, 405,
and 40¢ was shown as the material joining step. However, it is
possible to align and join the sheet surfaces of the two sheets
of metal plates, or to align and join the sheet surfaces of the
four sheets of metal plates in the material joining step. In
short, all that is necessary is for the material joining step to be
a step that aligns and joins the sheet surfaces of at least two
sheets of metal plates.

Shown in the first embodiment was an example of the
material separation and deformation step of separating and
deforming the two sheets of the first metal plates 40a, 405
arranged on both sides of one sheet of the second metal plate
40c¢ arranged at the center by applying force at the coupling
position on the periphery of the two sheets of the first metal
plates 40a, 405 that have been joined and arranged on both
sides of the second metal plate 40c. However, all that is
necessary is for the material separation and deformation step
to be a step that rotates the metal plate by a rotating shaft that
is perpendicular to the surface of the sheet material and car-
ries out separation and deformation by applying force at the
coupling position on the periphery of at least two sheets of the
metal plates that have been joined.

In the first embodiment, an example of forming a cylinder
along the rotating shaft CL by applying force to the two pieces
of the first metal plates 40a, 405 that are arranged on both
sides was shown as the cylinder forming step. However, all
that is necessary is for the cylinder forming step to be a step
that forms a cylinder along the rotating shaft by applying
force to at least one sheet of metal plate.

Shown in the first embodiment was an example of a lami-
nate spinning processing method for manufacturing a rotor
shaft 4 that used a triple layer structure of steel sheet material-
aluminum sheet material-steel sheet material as the material
and laminated an aluminum layer on the steel sheet material,
which is the primary structure. However, the example can be
a spinning processing method that uses a double layer struc-
ture as the material. In this case, the splitting apart step and the
second metal layer forming step that were added in the lami-
nate spinning processing method are not necessary.

Shown in the first embodiment was an example of manu-
facturing a rotor shatt 4 that functions as both a support for the
rotor 21 of a motor/generator M/G and as a clutch drum.
However, as long as it is cylindrical parts, the spinning pro-
cessing method in the present invention can be applied to
various cylindrical parts wherein the shape of the product is
cylindrical such as a motor rotor dedicated to supporting the
rotor of a motor, a clutch drum of an automatic transmission,
or the like.

The invention claimed is:
1. A spinning processing method of processing cylindrical
parts, the spinning processing method comprising:

joining at least two sheets of metal plates by bring together
sheet surfaces of the metal plates;

rotating the metal plates using a rotating shaft that is
arranged perpendicular to the sheet surfaces of the metal
plates;

applying a separating and deforming force at a coupling
position on a periphery of the at least two sheets of the
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metal plates to separate and deform the metal plates
while the at least two sheets of the metal plates rotate;
and
applying a cylinder forming force to at least one of the
metal plates to form a cylinder along the rotating shaft.
2. The spinning processing method according to claim 1,
wherein
the joining of the at least two sheets of the metal plates
includes joining two first metal plates and a second metal
plate with the second metal plate being made of a mate-
rial that is different from that of the first metal plates and
the second metal plate being disposed between the first
metal plates,
the applying of the separating and deforming force is fur-
ther accomplished by applying the separating and
deforming force at the coupling position on the periph-
ery of the first metal plates arranged on both sides and
joined to the second metal plate,
the applying cylinder forming force is further accom-
plished by applying the cylinder forming force to the
first metal plates arranged on both sides and forming the
cylinder along the rotating shaft, and
further comprising splitting apart a portion of the second
metal plate into two parts, and
forming a metal layer on a surface of the first metal plates
forming the cylinder by applying a force to the two parts
of the second metal plate that has been split apart.
3. The spinning processing method according to claim 2,
wherein
the cylinder is a motor rotor shaft for supporting a rotor of
a motor,
the first metal plates are each a steel sheet material,
the second metal plate is an aluminum sheet material, and
the forming of the metal layer is an aluminum layer-form-
ing step for forming an aluminum layer on the surface of
the first metal plates forming the cylinder that was
formed.
4. The spinning processing method according to claim 1,
wherein
the joining of the at least two sheets of the metal plates
includes using sheet thicknesses that varies between the
at least two sheets of the metal plates.
5. The spinning processing method according to claim 1,
wherein
the joining of the at least two plates is further accomplished
by welding a part that is adjacent a center of rotation.
6. The spinning processing method according to claim 2,
wherein
the joining of the first metal plates includes using sheet
thicknesses that varies between the first metal plates.
7. The spinning processing method according to claim 2,
wherein
the joining of the at least two plates is further accom-
plished-by welding a part that is adjacent a center of
rotation.
8. The spinning processing method according to claim 3,
wherein
the joining of the first metal plates includes using sheet
thicknesses that varies between the first metal plates.
9. The spinning processing method according to claim 3,
wherein
the joining of the at least two plates is further accom-
plished-by welding a part that is adjacent a center of
rotation.



